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Direct:or I. B. Johnson 
You could not meet Director I. B. 
johnson without becoming immedi-
ately aware of his tremendous drive 
and enthusiasm - an enthusiasm 
which extends to all fields of agricul-
tural research and is definitely not 
limited to the field of Animal Hus-
bandry in which he received his 
training. 
Before coming to South D akota 
State College in 1931 as extension ani-
mal husbandman, he served as a coun-
ty agent in Indiana, as county agent 
leader in South Dakota, operated his 
own livestock farm in southern Min-
nesota, and was manager of the Pro-
ducers' Association at the Sioux City, 
Iowa, Livestock Market. To tell you 
of all the enterprises the Director has 
been interested in before being ap-
pointed to the Experiment Station in 
1938 would take more column space 
than is available, but every one of 
those interests contributed greatly to 
his capability as Director. 
This year, besides handling the ad-
ministrative work at the station and 
field stations, he is administrative ad-
viser on regional livestock marketing 
research, and adviser in regional agri-
cultural research in the Missouri Basin 
Development program, and also one 
of three representatives of the North 
Central Director's association on the 
Committee on Organization and Pol-
icy for the State Experiment Stations 
of the country. 
His message to you is on the back 
cover of this issue. 
The Editor 
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Gray fall skies l~oking down on the 
farmstead and the orderly shocks of 
grain tell of the completion of another 
good crop year. Some years South Dako-
ta has not been so fortunate; drouth, heat 
and insects have created barren fields. 
The purpose of agricultural research is 
to eliminate those hazards. In this state, 
sorghum is proving to be a dependable 
crop which can produce a harvest when 
corn fails. With the new variety, Nor-
ghum, it is hoped that this scene of abun-
dance and stability will be seen often in 
South Dakota. 
.·I! . 
A foundation field of Norghum, an early grain sorghum. 
By c . J. FRANZKE 
TAILOR-MADE for South Dakota's own climate and soil! Norghum, 
an early combine grain sorghum, was 
developed by the Agricultural Experi-
ment Station to meet the needs of 
South Dakota farmers and ranchers 
for a stable feed supply. As its name 
implies, it is a sorghum for the north, 
and is adapted to all parts of South 
Dakota. 
Matures Early 
Norghum gets ripe before frost and 
can be harvested by mid-September. 
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Other grain sorghum vanet1es now 
grown in South Dakota have been 
brought up from southern states and 
have not been adapted to our shorter 
growing season. These varieties are 
too late in maturing and the crop is 
killed by frost before the grain ripens. 
Later maturing varieties dry out slow-
ly and spoil easily when put into stor-
age. Also, if the immature crop is left 
standing in the field to cure, the stalks 
break over making combining diffi-
cult. In the past, sorghum has proved 
to be about as hazardous a crop to 
grow as corn. 
Drought Resistant 
Norghum fills the gap in feed 
grains where corn is a hazardous crop 
due to drought and grasshoppers. 
Where corn failed in South Dakota 
this year, nearby fields of Norghum 
flourished and produced excellent 
crops. . 
As a feed for livestock, it is almost 
equal to corn in the amount of nutri-
tive value it supplies, 100 pounds of 
grain sorghum being equal to 95 
pounds of corn. 
Stands Up Well 
Mature plants of Norghum stand 
longer and resist lodging better than 
Sooner Milo or Early Kalo. Norghum 
grows to a height of 36 to 46 inches. 
The seed cluster is long and open 
which allows for thorough drying of 
the seed and is better than other more 
compact types, such as Sooner Milo or 
Midland, which often mold. Also, the 
seed head grows well abo~ the foli-
age; making it easier to harvest by 
grain combine. 
Yields Are High 
turing sorghum for South Dakota 
since 1930. Norghum is a cross of three 
, different sorghums, D warf Feterita, 
Dwarf Freed and Yellow Kafir. The 
seeds, which are medium in size and 
reddish brown, germinate rapidly and 
at a low temperature. This is very im-
portant, especially in the northern 
states where it may be necessary to 
plant early and under unfavorable 
growing conditions. 
Rate of Planting 
Norghum should be planted in 
rows at the rate of 2½ to 4 pounds of 
seed to an acre. The lighter rate of 
seeding should be made in the drier 
areas of South Dakota. 
Norghum will produce well on all 
soils suited for general agriculture, but 
thrives best in a rich, warm sandy 
loam soil, well supplied with organic 
matter. A water logged soil will not 
grow a satisfactory grain crop. Heavy 
types of soil that warm slowly in the 
spring and bake easily are less satisfac-
tory than are the lighter soil types. 
However, these heavy soils are usually 
rich and will produce a high yield of 
grain if properly handled. Soils that 
will not produce a crop of wheat sel-
dom produce a profi able crop of sor-
ghum grain. Norghum, like other sor-
ghums, is more resistant to alkali soils 
than most other grain crops, but can-
not tolerate excessive quantities. 
About 1600 acres of Norghum were 
grown by the County Crop Improve-
ment Associations in the spring of 
1949. 
Yields of Norghum are consider-
ably higher than other grain sor-
ghums which were tested throughout 
the state. Tests at three locations give 
a 3-year average of 47.7 bushels an 
acre for Norghum, as compared to 
26.2 for Sooner Milo, its nearest rival, 
and 29 .2 bushels an acre for Rancher, a 
forage sorghum. Norghum is the answer to the de-
mand for a dependable grain which 
. Result of Years of Cross-Breeding will produce a crop on dry land dur-
Agronomists have been working on ing hot summer months. (Project 61, 
the development of a hardy, early ma- Agronomy Department.) 
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SUDDE DEATH may strike cattle and sheep in South Dakota this fall un-
less proper precautions are taken. In 
dry seasons such as the past summer, 
the nitrate content of forages from 
common farm crops, such as oats, bar-
ley, wheat and corn is increased and 
may prove to be dangerous for live-
stock. Cud-chewing animals feeding 
on these forages sometimes develop ni-
trate poisoning, the symptoms of 
which resemble those of cyanide or 
prussic acid p01soning. 
What Happens 
This is what happens. The nitrates 
are changed to nitrites in the first 
stomach of the animal. These nitrites 
react so closely with the hemoglobin 
of the blood that the blood can no 
longer carry oxygen to the body tis-
sues and the animal dies. 
Poisoning 
By E. I. WHITEHEAD and A. L. MoxoN 
Losses Investigated 
While investigating previous cattle 
losses in Sully, Potter, and Walworth 
counties, samples of cornstalks from 
12 fields in. which cattle losses had oc-
curred were taken for analyses. About 
one-third of these cornstalk samples 
had nitrate contents high enough to 
have caused death losses. This does 
not explain the cause of the so-called 
"cornstalk disease," however, since 
cattle losses occurred in other fields 
having cornstalks with a low nitrate 
concentration. 
Drought Increases Danger 
A material increase in the nitrate 
content of cornstalks is brought about 
by drought damage. Samples of bar-
ren corn plants from two drought 
damaged fields were analyzed this 
year and these plants were found to 
contain 1.93 and 1.62 percent potas-
sium nitrate. 
Corn Grown on Alfalfa Sod 
Silos filled with corn grown on al-
falfa sod and damaged by the heat be-
3 
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fore it is cut for the silo may cause 
trouble. A silo in Yankton county, 
filled with drought damaged corn 
grown on alfalfa ground, caused con-
siderable excitement when pungent 
smelling, yellowish - brown gasses 
came out through the cracks between 
the tiles. These nitrogen oxide gasses 
resulted from the breakdown of nitro-
gen compounds in the corn and 
caused any vegetation with which 
they came in contact to turn yellow. A 
similar condition was observed in 
Roberts county'. 
Samples from the silo in Roberts 
county were analyzed for nitrates. A 
sample taken from the top of the silo a 
few days after it was filled contained 6 
percent nitric acid which would have 
been fatal to cattle if fed. 
After fermentation was complete, 
the silage from the top of the silo was 
hauled out and spread on a field. Sil-
age remaining after the top was re-
moved was found safe and has been 
fed for several weeks without any bad 
results. The nitrates, which were re-
leased when the silage fermented, all 
came to the top layer of silage and 
thus were removed when the silo was 
cleaned off. 
We have no record of silage causing 
cattle losses due to nitrate poisoning. 
Poisoning from Oat Hay 
During the drought years of the 
1930's frequent cattle losses were re-
ported when oat hay was fed. In the 
majority of these ca~es death losses 
could be traced to the high nitrate 
content of the hay. A concentration of 
1.5 percent of nitrates as potassium 
nitrate in forages ( dry weight basis) is 
considered to be about the maximum 
content which can be fed safely. 
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In field studies this year of oats and 
barley grown in eastern and western 
areas of the state it was found that sev-
eral samples, particularly those from 
the Black Hills area, were high in nit-
rates. The values ranged from 0.14 to 
2.20 percent potassium nitrate in oat 
samples collected near the eastern bor-
der of the state, and from 0.41 to 5.42 
percent for oat samples from the 
Black Hills area. 
Pigweeds Also High in Nitrates 
Of all common crop plants and 
weeds analyzed, pigweeds contained 
the highest concentration of nitrates. 
During dry growing seasons, pig-
weeds may contain up to 5 or 6 per 
cent nitrate as potassium nitrate. If 
hay or fodder contains appreciable 
quantities of pigweed, it may be dan-
gerous to feed. 
Simplest Solution 
When the nitrate content is about 
1.5 percent or more, the forage should 
be fed with caution. Since a laboratory 
analysis would be necessary to deter-
mine the amount of nitrate in the for-
age, probably the simplest and safest 
solution would be to mix the oats with 
hays of low nitrate content, such as al-
falfa or prairie hays. 
Analysis Done at L.aboratory 
Samples sent in for analysis should 
be representative of the feed and 
should weigh at least one pound. Ad-
dress to Experiment Station Chemis-
try Department, South Dakota State 
College, Brookings. There is a charge 
of $1 per sample for the nitrate analy-
sis. (Project 87, 130, Station Chemistry 
Department.) 
BREEDING 
BEtTER Puµ, 
By J. WALTERS McCARTY 
FI IDJ G MORE RELIABLE MATI G sys-tems for pigs which hog producers 
can put to good advantage is the object 
of the swine breeding research con-
ducted by the Agricultural Experi-
ment Station. 
Our present approach to the prob-
lem involves developing inbred lines, 
then crossing those lines to see how 
their crossbred pigs perform. Besides 
the inbred and crossline lots, we raise 
an additional lot in about the way we 
think most hog producers raise their 
pigs. We call it our check lot. 
What the Records Show 
A four breed line cross pig. 
feel it would pay you to keep. We feel, 
however, that a lot of improvement 
could be made by use of a few simple 
records alone. 
Pigs in that check group we men-
tioned are all purebred Poland Chinas. 
We go out every year and buy a boar 
or two to mate with the best gilts and 
the best performing older sows. In 
eight check litters fcirrowed this 
spring there were only 5.1 pigs each, of 
which 3 were raised to weaning. 
Those 24 pigs weighed 160 pounds 
apiece at 5 months of age and have 
. used 352 pounds of feed on pasture for 
each 100 pounds of gain. 
In order to have something concrete 
on which to bas~our selection we're 
keeping records of ( 1) litter size at 
farrowing and at weaning; (2) 
weight of each pig at weaning; (3) in-
dividual pig weights at 154 days; ( 4) a 
type score at 225 pounds, or market Inbreeding a Powerful Tool 
weight; and (5) complete feed records In developing two inbred Poland 
to determine how well each mating China lines, and one each of Duroc, 
group uses the feed it gets to make Hampshire and Yorkshire, we're at-
pork. All these figures go into a com- tempting to take advantage of the fact 
posite figure or index which is the that inbreeding is a powerful tool in 
most accurate method we know for forming genetically unrelated fam-
being sure that all those performance ilies . At the same time, inbreeding 
characteristics are taken into consid- promotes what we call segregation 
eration. Chances are that these records which means that some pigs get more 
are more detailed than most of you than an average share of characteris-
5 
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tics for good production. And you're 
right in adding that by the same proc-
ess some pigs get less than their share 
of good production factors. Using our 
records, we try to keep back for breed-
ing those pigs which seem to have the 
best combination of good characteris-
tics, and to market those having only 
average or less than average produc-
tion . 
Some experimental hog breeders-
iike corn breeders-have found that 
crossing these inbred lines produces 
crossbred individuals which equal and 
often better the performance of the 
parent stocks. 
Combining Ability 
We're testing several inbred lines in 
l wo mating groups to determine their 
combining ability. One of those 
(Top) Inbred Poland Chinas. (Bottom) Out-
bred Poland Chinas. Our inbred Poland Chinas 
have been developed from an outbred popula-
tion such as those shown above. By careful use 
of records with attention to economic character-
istics, as described in the article, we are attempt-
ing to pull a superior inbred line from the Po-
land China breed. 
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groups involves rotational crossing of 
four inbred Poland China lines, while 
the other is a rotational cross of inbred 
lines from the /Hampshire, Poland 
China, Duroc and Landrace breeds. 
Each fall during the mating season in-
bred boars from the next line in the ro-
tation are brought in to mate with the 
crossbred gilts saved from the previ-
ous spring's farrow. Until this year our 
crossline pigs have been outperform- · 
ing the check lot on every count, but 
this year, although there were still 
three pigs more per litter at farrowing 
and 2½ more at weaning, the crosses 
averaged 3 pounds lighter at weaning 
and 12 pounds apiece less at 5 months 
of age than did the check lot pigs. 
These differences in gain are still 
offset by the greater numbers of the 
crossline pigs. We have also noted 
that the four breed line cross gilts, 
with few exceP.tions, require just one 
service to be with pig. 
Recommendations 
Any recommendations? Yes, these 
general and tentative ones. If you're 
raising purebreds, linebreed. That is, 
if you can't buy better sires than you 
produce at home, use sons and grand-
sons and good females from the very 
best individuals in your herd. If you're 
producing market hogs, cross breed, 
using at least two and possibly three 
breeds, always introducing the next 
breed in the cycle by using good pure-
bred boars. 
Our experimental herds are located 
at the State Experiment Station at 
Brookings, at the Irrigation Field Sta-
tion at Newell, and at the North Cen-
tral substation at Eureka. Stop in, 
we'll be happy to show you around. 
(Project 124, Animal Husbandry De-
partment.) 
New Ideas 
for 
Farm Septic Tanks 
By H. H. DE Lo G and NIELS B. ANDERSO 
Po~R LI Es, running water and septic tanks-what's the connec-
tion and what does it add up to for the 
farm home? 
With rural electrification, it be-
comes possible to have automatic 
water systems and modern sewage dis-
in small quantities. The precast con-
crete tank is seldom used because of 
the high transportation costs involved 
from the manufacturers to the farm. 
Other tanks, such as the clay tile, are 
generally too small for good perform-
ance, or, as in the case of the steel tank, 
posal-and that's where the septic may rust. 
tank comes in. At present, the major-
ity of ·rural septic tanks are of the Two New Types of Tanks 
monolithic or poured concrete type. For these reasons, new types of 
Making such a tank requires good ag- tanks are being tried experimentally 
gregates ( sand, gravel or crushed in hopes of getting around some of the 
rock) which are not always available above problems. The first to be built 
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was a vertical cylinder type construct-
ed of concrete silo staves. This product 
is available in the state and can be 
transported readily. The other type 
built was of the rectangular concrete 
block type. This product is even more 
extensively manufactured throughout 
the state than the concrete silo stave. 
The tests now being conducted will 
prove the durability and ease of con-
struction of the two new tanks. In op-
eration, they are no different than the 
monolithic poured concrete tank, and 
the new tanks have already proved 
their functional equality. Neither of 
the two new tanks needs forms of any 
kind for its construction. 
In constructing the two tanks, the 
following procedure was followed by 
the Ag. Engineering department: 
Concrete Silo Stave Tank 
Type-Single chamber vertical cyl-
inder 
Capacity-850 gallons (family of 8) 
Size-6' inside diameter, 5' deep. 
Operating depth-4'. 
Materials-12 6" staves, 14 24" 
staves, 34 30" staves, 9 bags cement, 19 
Placing the outlet tee. 
8 
cu. ft . sand, 28 cu. ft. gravel, 1 gal. 
Aquella No. 2. 
Excavation-diameter 7½ ', depth 
?". Dig sides vertically and level floor 
before P?uring concrete. 
Floor: 6" thick, made of concrete ( 1 
part cement, 2 parts sand, 4 parts grav-
el, mixed to a smooth consistency.) 
The floor should cover the whole bot-
tom and the concrete should be well 
worked when placed to form a strong 
level foundation for placing the staves. 
Walls: Made of concrete silo staves 
2½" thick, 10" wide and of varying 
lengths of 6", 24" and 30". 
The joints must be staggered, so set 
24" and 30" staves alternately in the 
first tier. 
The tank is held together by 3 band~ 
of ¾" round steel rods tightened on 
opposite sides of the tank, with silo 
type lugs. The first band is placed 6" 
above the floor and tightened. The 
middle band is placed 3" below the 
top of the first tier of 30" staves and 
partially tightened after the next tier 
ol 30" staves is placed over the top of 
the 24" staves. The remaining 30" 
staves are placed over bottom 30" 
· staves. Now tighten middle band as 
much as possible. Fill in remainder of 
tank with 6" staves. Then plac·e the 
top band just below the outlet tee and 
tighten. 
Inlet and outlet tees: Place in the sec-
ond tier of staves using 24" staves in-
stead of 30" staves at this point to get 
the outlet tee 12" below the top of the 
tank. The inlet tee is placed 2" above 
the outlet tee. Plywood forms can be 
placed around the tees and a rather 
dry mortar can· be worked into the 
forms with careful tamping around 
the tees. 
I 
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SECTION THRU 
Diagram for a concrete silo stave tank of 850 gallons capacity. Drawing for cover on page 10. 
Plastering: Apply a½" coat of plaster 
of 1 part cement, 3 parts sand and ¼ 
part "cem-mix." Screen sand through 
a ½" screen. Before applying plaster, 
thoroughly wet the staves with water. 
Finish the plaster as smoothly as pos-
sible. 
Allow to cure for at least 7 days. 
Waterproofing: Curing of cement 
should be complete before water-
. proofing. 
Apply two coats of Aquella No. 2 
as per instructions. For best results, 
apply the first coat, mixed to a creamy 
consistency, with a stiff scrubbing 
brush. 
The second coat should be applied 
48 hours later with a paint brush. 
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Keep both coats damp for 2 days to 
get proper curing. 
Cover: Reinforced concrete slabs, 
4½" thick and 8" wide, of variable 
lengths as shown. 
Mix 1 part cement, 2½ parts sand 
and 3¼ parts gravel to a smooth con-
sistency, so that the concrete bonds 
well around the reinforcing rods. 
Each slab is reinforced with two ½" 
knobbed steel rods, spaced 1" from the 
bottom, 2" from the side~. 
Handles can be placed at both ends 
of the slab, using steel rods. 
Forms will be needed· to make these 
slabs, but used 2" x 6" lumber placed 
on asphalt paper on smooth hard 
ground will do. 
Costs for the Concrete Silo Stave Tank, Concrete Block Tank and 
Monolithic Concrete Tank as at Brookings, 1948. 
Materials 
Concrete Silo 
Stave Tank 
Cement ______________________ ____ ____ __ ____ __ ____ __ ____ $10.35 
Sand ----------------------------------------------- _____ 1.07 
Gravel --------------------------------------------. __ ___ 1.55 
Reinforcing rods ------------------------------ 4 .80 
Tees ------------------------------------------------------ 2.70 
Aquella No. 2 ------------------------------------ 3.95 
Lime ---------------------------------------------------- .50 
Concrete blocks -------------------------------- _________ _ 
Rods, lugs and nuts _________________ _________ 9.15 
Staves -------------------------------------------------- 18 .00 
Form rental ---------------------------------------- _____ ____ _ 
TOT AL __________________________________________ ____ $52.07 
Concrete Monolithic 
Block Tank Concrete 
$17.00 $18.40 
1.95 2.25 
2.75 3.75 
2.00 2.25 
2.70 2.70 
3.95 
.50 
21.00 
10.00 
$51.85 $39.35 
Concrete Block Tank 
Type-Single rectangular chamber 
Capacity--550 gallons (family of 4) 
Size-7' 4" long, 2' 8" wide, 4' 8" 
2½ parts sand and 4 parts gravel not 
greater rhan ¾"material) . 
deep. 
Operating depth-3' 9" 
Materials-117 concrete blocks, 15 
sacks of cement, 35 cu. ft. sand, 43 cu. 
ft. gravel, 1 gal. Aquella No. 2. 
Excavation-9' 4" long, 4' 8" wide 
and 6' 9" deep. 
Dig sides vertically and level floor 
before pouring concrete. 
Floor: Same method as for silo stave 
tank. 
Walls: 8" x 8" x 16" whole concrete 
blocks are laid in a mortar ( 1 part ce-
ment, 3 parts sand, ¼ part cem-mix). 
Tank is made entirely of whole 
blocks. Great care must be taken to 
keep blocks level and square at the 
corners. Use guide strings and square 
corners before laying the first course 
of blocks. 
To add strength to the walls, stag-
ger the vertical joints and fill the block 
cores with concrete (1 part cement, 
10 
See drawing for insertion of the tees. 
Cover: Precast reinforced cover 
slabs as for silo stave tank, but of uni-
form length. 
Cover for silo stave tank. 
~
,·.-~,-
,-~:. 1 
7 "  
5' 1" 
6 ° 1" 
6° 6 " 
------ 6°8" 
w aterproo fin g: TWO coats of 
Aquella No. 2 as for stave tank. Wa-
terproofing should be tested by filling 
tanks with water. · A third coat of 
Aquella may be necessary sometimes. 
Both of these tanks can be made 
larger than described by using more 
staves in the silo stave tank, and 
lengthening or widening with more 
blocks in the concrete block tank. The 
basic method of construction remains 
the same. 
Tanks should not be made smaller 
than outlined, because too small a 
tank will not operate satisfactorily. 
A comparison of the materials for 
these two tanks, and also the poured 
concrete tank, is made in the table at 
the head of the preceding page. 
The concrete silo stave tank was 
built for a family of eight or more be-
cause there was a saving of only $6 in 
materials when designed for the 
smallest tank that should be made 
(550 gallons). The labor would be 
about the same for both size tanks. 
Even then, the cost of the smallest silo 
stave tank exceeds that of a poured 
concrete tank if forms can be rented 
for the poured concrete type instead of 
bought. 
The concrete block tank also runs 
higher than the poured concrete tank. 
Aside from cost, however, these two 
tanks have several advantages over the 
poured concrete type of tank. You do 
not need to build or rent forms; if ag-
gregates are scarce or expensive, less 
aggregate is needed; staves or blocks 
are convenient to handle and trans-
port and no concrete mixer or machin-
ery is needed to construct them. (Proj-
ect 165, Agricultural Engineering 
Department.) 
The concrete block tank. Cover is made of precast slabs, the same as for silo stave tank. 
BACK FILL 
ABOUT 9 1 4
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SECTION THRU CENTER OF TANK 
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By ARTHUR E. DRACY and 
EMERY BARTLE 
TODAY with the high cost of milk products, farmers are looking for 
a new and more economical means for 
raising dairy calves. Although many 
of the old and well established prac-
tices are still the best, they are by no 
means the most economical. Due to 
the high prices of whole milk and 
skim milk products, these means of 
feeding calves are being discqntinued. 
yet nothing has been introduced into 
the dairy calf diet which satisfactorily 
replaces milk. 
Whole Milk 
Whole milk is by far the best feed 
for young calves after the colostrum 
( first milk) has been utilized. ( Colos-
·trum can be easily stored by freezing 
during cold weather so that it can all 
be used, rather than discarding what 
the calf cannot drink daily.) How-
ever, those farmers who sell cream can 
profitably use skim milk by feeding 1 
pound of skim milk for 10 pounds of 
live weight. Feeding more milk, al-
though it won't harm the calf, may in-
crease the cost of raising the dairy calf 
beyond the point where it is economi-
cal. 
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The Dairy 
When the whole milk is sold, it has 
become necessary to look for new 
methods of raising dairy calves. Con-
sequently, there has been a shift from 
feeding skim milk to feeding pre-
pared rations such as dried skim milk, 
dried buttermilk, prepared calf meals, 
semi-solid buttermilk and whey. 
Dried Skim Milk as a Substitute 
Dried skim milk or dried butter-
milk can replace liquid skim milk, 
either by mixing 1 pound of dried 
skim milk with 9 pounds of water to 
obtain the original composition of 
skim milk, or by mixing an adequate 
amount of dry skim milk or butter-
milk in the dairy calf ration. Difficul-
ties encountered in trying to dissolve 
powdered skim milk or dried butter-
milk in water may be overcome if care 
is taken in the mixing process. Feed-
ing powdered skim milk or butter-
milk in a ground dairy ration may not 
be too desirable because the fine pow-
der can get into the nostrils of calves 
and they may not eat as well as expect-
ed. The young calf, unlike the dairy 
cow, prefers larger pellets or whole 
grain while the older animals prefer 
ground feed. 
Semi-solid Buttermilk 
Semi-solid buttermilk, when avail-
able, can be used to feed dairy calves 
under the same conditions as dried 
skim milk. That is, add about 2 
pounds of water to 1 pound of semi-
solid buttermilk to ensure the natural 
composition. Although semi-solid 
Calf Needs A Boost: 
buttermilk may be difficult to obtain, 
it will furnish a very nutritious feed 
for young dairy calves. 
Whey 
Whey (by-product of cheesemak-
ing) is sometimes available for feed-
ing dairy calves. Whey, which is the 
watery material of milk after the pro-
teins and fats have been removed, con-
tains largely lactose ( milk, sugar), 
and may be used as a carbohydrate 
supplement. However, it must be re-
membered that whey, unlike the other 
dairy products, is not .a protein-rich 
feed. Therefore, the calf should be fed 
some high protein concentrate to sup-
plement proteins that have been re-
moved from the milk. It should also 
be remembered that these vegetable 
proteins are not identical with milk 
proteins, and the results obtained may 
not be as good as those obtained by 
using some of the more complete milk 
products. 
meals fed at all ages. In general, the 
calf must be fed a limited quantity of 
skim milk ( approximately two or 
three hundred pounds during the first" 
60 days). By this time the animal will 
be eating enough grain and hay to 
supply the body nutrients, and the 
skim milk may be reduced to a mini-
mum or discontinued. These calves 
will not look as well nor make as rapid 
gains as calves receiving some skim 
milk product. 
Cold Skim Milk Can Be Fed 
There is still another type of feeding 
which may prove to be economical 
when large quantities of skim milk 
are always available . An experiment 
has been conducted at the Agricul-
tural Experiment Station at South Da-
kota State College to determine some 
of the effects of feeding large quanti-
ties of cold skim milk to dairy calves. 
This experiment consisted of feeding 
the calf milk through a nipple feeder 
connected to a can of milk. To date, 
Calf Meals the calves have received cold skim 
Raising dairy calves economically milk after they have been weaned 
and properly on a limited amount of from the cow on the fourth day. Al-
milk may be done by employing a though the calves did not drink too 
number .of prepared calf feeds. Pre- readily the first day or two, by the 
pared calf feeds will ensure satisfac- third day they were eating as often as 
tory results provided the directions seventeen times a day. This frequent 
prescribed by the manufacturer are ·eating seemed to reduce the quantity 
followed. Usually, however, most calf consumed at one time and also re-
rations will contain only the various duced the incidence of calf scours. 
home-grown grains plus a limited Although some authorities believe 
quantity· of skim milk. In view of this, that cold milk is unhealthy for calf 
a number of experiment stations have feed, this experiment suggests that 
studied the effects of various calf when the calf receives cold milk in rel-
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atively small quantities it does not in-
jure the animal in any way. Despite 
evidence that nipple feeders are insan-
itary, in these experiments, no animal 
became ill due to insanitary equip-
ment. The nipples and cans were 
washed each day to reduce bacterial 
growth. However, if the cans and 
feeders were not washed daily the 
milk tended to sour before the third 
day. This is understandable, as for any 
approved dairy calf management, 
sanitation is of the utmost importance 
regardless of the method of feeding 
the milk. 
In general, the calves receiving all 
the skim milk they wanted at any 
time, gained, on an average, from 15 
to 25 percent more than calves receiv-
ing 8 pounds of skim milk. These 
measurements were made not only on 
gain in weight, but on chest measure-
ments and height at withers. The 
chest measurement and height at 
withers indicated definite skeletal 
growth and that all the increased 
weight was not fat. In the same con-
nection, even though the calves ap-
peared to grow considerably faster 
than the controlled animals, they 
were always in condition for first-class 
veal up µntil about 2 months of age. 
Thus, besides being a good way to 
utilize excess skim milk wherever pos-
sible, this may be another means. of 
producing veal calves more economic-
ally than allowing them to nurse their 
dams or be fed whole milk for the 6-
weeks period. 
Whether it is economical to feed 
large quantities of skim milk to dairy 
calves must be decided by considera-
tion of the price received for the calf 
at the time of the sale and the price 
that must be charged against the skim 
milk fed the calf. At the present time, 
this method of feeding shows much 
promise to the dairy farmer. (Project 
191, Dairy Department.) 
Not to be Overlooked 
Not to be overlooked when raising 
dairy calves is the water supply. Al-
though calves when very young do 
not drink much water, water should 
always be available. In the winter and 
the cooler months, young calves drink 
very little water, but in very hot 
months, all except the very young 
calves will drink a considerable quan-
tity of water. 
The calf on the left was raised on a nipple and received all the milk it wanted. It gained 33 
percent more in 4 months than the calf on the right which was raised in the conventional way. 
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Just Dig 
a Hole 
By PAUL CARSO 
Y OUR EIGHBOR gets 45 bushels of corn per acre and you get 30, and 
fOU want to know why. Or there is a 
hollow on your acreage that doesn't 
yield as well as the rest, and you think 
there must be a good reason. 
So you decide to send in a soil sam-
ple to the State Soil Testing laborato-
nes. 
Time to Take Soil Samples 
The best time of the year to have 
your soil tested is late summer or early 
fall. This is usually a slack period on 
the farm when odd jobs such as oil 
sampling can be done without taking 
valuable time from field work. But the 
µorary program. It requires long term 
planning that will maintain maxi-
mum yields through the years ahead, 
anci it is essential that these long term 
plans be flexible enough to take weath-
er conditions and farm prices into 
consideration. 
Get a Good Soil Sample 
Soil testing is a cooperative enter· 
prise in which you and the Soil Test-
ing laboratory participate. Your part 
of this job is the most important be-
ca use the tests are made on the soil 
sample you send. Recommendations 
for fertilizer use and suggestions for 
soil management practices are value-
most importantfeature of having your less if they are based on a soil sample 
soil tested in the fall is that it gives you that does not fairly represent the field. 
an opportunity to make your plans Obviously, a soil sample taken from 
cind order the necessary seeds and fer- an eroded side hill does not represent 
tilizers. Soil management is not a tern- the soil found along the creek bottom. 
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Laboratory technician determining amount of 
available phosphorus in a soil. 
Each area of different soil should be 
sampled separately. For example, take 
separate samples for light and dark 
colored soils, and of areas varying in 
slope, drainage, soil type, or past treat-
ment ( areas manured, ferti lized and 
cropped differently). A soil sample 
that does not represent the area in 
which you are interested will lead to a 
false understanding of the fertility of 
the soil and may lead you to waste 
your money on unneeded fertilizer. 
How to Prepare for Shipment 
The soil sample should be spread 
out on a clean paper and allowed to air 
dry. Do not ship moist samples to the 
laboratory and do not dry samples in 
an oven as this interferes with testing. 
A good container to send your soil 
sample in would be a pound coffee 
can, or a clean ice cream container. 
Label each sample on the map on 
the "Soil History Questionnaire," 
sheet. 
Information Please 
Soil testing can be compared to 
going to see your doctor. He can take 
your temperature, make blood tests, 
look at your complexion, etc., and 
know something about your health. 
But any good doctor will ask you a lot 
of questions. He will ask you ques-
tions about what you have been doing, 
your appetite, your digestion, your 
work and so on. 
Likewise, chemical tests for avail-
able phosphorus, available potash, etc., 
give the agronomist a general picture 
of the fertility status of your soil. But 
The x's show where soil was collected for 
each of three samples from a 40-acre field. 
In collecting the sample, use a 
spade, trowel, or auger. Remove all 
loose surface litter and dig a V-shaped 
hole to a depth of 7 inches. Clean out 
the hole and cut a uniform 1-inch slice 
from top to bottom along the side of 
the hole. Collect this soil in a pail and 
continue to the next location. Repeat 
this sampling procedure in at least 10 
different places within the area to be 
sampled. Then mix the samples well. 
Take one pint of this well mixed soil 
and you have your composite sample. . 
JC 
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if you tell him only that you do not 
think the crop yields are as high as 
they should be, he does not have 
enough information'. Further infor-
mation is asked for in the Soil History 
Questionnaire, which accompanies 
Agronomy pamphlet 17, Soil T.esting 
for South Dakota. Fill in the questions 
as completely as possible and add any 
information which you think may be 
of value to the agronomist. Soil tests 
are not perfect, but with the other in-
formation they provide a good under-
standing of the fertility status of a soil. 
Tests Made 
The tests now used are those found 
to work best for South D akota soils. 
The Soil Testing laboratory has 
checked, and is continuing to check 
the tests against actual crop yields. If a 
Applying recommended fer-
tilizer by the plow sole meth-
od for corn. 
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certain chemical test shows that the 
soil from the field needs 20 pounds of 
ph.osphorus ( available phosphoric 
acid) per acre, and if the best yield fol-
lows an application of this amount, 
then the test is accurate. 
Reports and Recommendations 
After the tests are completed: you 
will receive a letter explaining the re-
sults found by the Soil Testing labora-
tory, together with recommendations 
for better soil fertility management. If 
you have further questions concerning 
the tests or soil management practices, 
you should either discuss them with 
your local county agent or write the 
Agronomy Department at South D a-
kota State College. (Project 172, 
Agronomy Department.) 
County Agent Alvar Aho 
helping Gilbert Peterson plan 
a program for soil fertility 
and fertilizer use, based on 
tests made by the Soil Testing 
laboratory. 
Should We Feed 
Cobalt? 
Lambs 
By R. M. JORDAN 
SHEEPME maintaining farm flocks, as well as lamb feeders throughout 
the United States, are concerned as to 
whether sheep rations should contain 
cobalt. There are feed companies who 
sell cobalt feeds to sheepmen in South 
Dakota on the basis that there may be 
a deficiency in this state. 
country will not necessarily be true in 
another. The South Dakota Experi-
ment Station has conducted a series of 
trials in which cobalt supplemented 
rations were compared with typical 
South D akota lamb fattening rations. 
Two trials were conducted during the 
fall and winter of 1948-49. The lambs 
used in the first trial came from west-
Cobalt Content Varies ern South D akota; the lambs used in 
Cobalt has performed miraculously the second trial came from Idaho. No 
in some areas in the United States. information was available as · to 
However, the cobalt content in vari- whether those two areas are deficient 
ous types of soils varies materially, and in cobalt, and· inasmuch as we were 
what may be true in one part of the interested in determining whether the 
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Table 1. Cobalt as a Mineral for Fattening Lambs-Trial No. I Nov. 11-Jan. 9-59 days 
Lot number II III IV 
Corn, hay, Corn, Corn, hay, Corn, hay, SBOM, 
1½ oz. cobalt 
per 100 lbs. salt* 
SBOM, 1 oz, cobalt hay, SBOM, SBOM, ½ oz. cobalt 
15 lambs per lot 
Initial weight ----------------------------- 71.2 
Final weight -------------------------------- 94. 1 
Average gain per lamb ________________ 22 .9 
Average daily gain __ _____________________ .389 
Average Daily Ration 
Corn ------------------------------------------ 1.94 
Roughage -------------------------------- 1.41 
Soybean oil meal ______________________ .10 
Mineral mix ---------------------------- .03 
Feed per 100 lbs. gain 
Corn ______ __ ___ ________________ ___ ____________ .502 
Roughage ______________________________ ___ .3 65 
Soybean oil m eal ___________________ ___ 24.6 
Mineral mix ----------------------------- 6.88 
"'Mixture of equal pans of sa lt and bonemeal. 
per 100 lbs . salt* 
71.7 
94.4 
22.7 
.384 
1.51 
1.52 
.10 
.04 
395 
396 
26.0 
10.59 
Plain sal t per 100 lbs. salt* 
72.1 71.2 
95.7 91.3 
23.6 20.1 
.400 .340 
·1.90 1.60 
1.59 1.43 
.10 .10 
.04 .03 
476 470 
397 470 
25 .0 30.0 
9.60 7.97 
Table 2. Cobalt as a Mineral for Fattening Lambs-Trial No. II Jan. 21-Apr. 16-85 days 
Lot number II III IV 
Corn, hay, Corn, Corn, hay, Corn, hay, SBOM, 
1½ oz. cobalt 
per 100 lbs. salt* 
SBOM, 1 oz. cobalt hay, SBOM, SBOM, ½ oz. cobalt 
14 lambs per lot 
Initial weight ------------------------------ 68 
Final weight _______ _______________________ l 12.1 
Average gain per lamb ____________ ____ 44.1 
Average daily gain per lamb ________ .52 
Average Daily Ration 
Corn ------------------------- --------------- 1.96 
Roughage -----·-·------------------ -------- 1.60 
Soybean oil meal ______________ __ ___ :_ .10 
Mineral mix --------------------------- .037 
Feed per 100 lbs. Gain 
Corn _________________ ___________________ ___ .379 
Roughage ---------------------------------· 3 08 
Soybean oil meal ___________________ __ 19 
Mineral mix ---------------------------- 6.87 
"Mixture of equal parts of salt and bonemeal. 
feeds grown in eastern South Dakota 
contained an adequate amount of co-
balt, that knowledge was not neces-
sary. 
The lambs in the two trials were 
full fed corn, alfalfa hay and soybean 
oil meal, with the supplement as fol-
lows : 
Lot I-1 ½ ounces of cobalt in 100 
pounds of salt and bonemeal mixed 
50-50. 
per 100 lbs. sa lt* Plain salt per 100 lbs. salt* 
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68 .3 69 .2 68.7 
113.5 112.2 111.9 
45.2 43 .0 43.1 
.53 .51 .51 
·l.94 1.83 1.91 
1.58 1.58 1.59 
.10 .10 .10 
.034 .033 .028 
366 359 375 
293 313 313 
,18 19 19 
6.46 6.47 5.50 
Lot II-1 ounce of cobalt in 100 
pounds of salt and bonemeal, 50-50. 
Lot III-Salt and bonemeal, 50-50. 
Lot IV-½ ounce of cobalt in 100 
pounds of salt and bonemeal, 50-50. 
Results of the first two trials, given 
in Tables 1 and 2, indicate that there 
was no advantage in adding cobalt to 
the rations. The daily gain, feed re-
quirements, and the cost per hundred 
pounds of gain were all quite similar. 
No Advantage in Adding Cobalt 
During the summer of 1949, two 
lots of lambs were put on experiment. 
These lambs were allowed to nurse 
their mothers on grass and received no 
feed other than grass. Lot I was fed a 
mineral mixture containing nine parts 
salt, one part phenothiazine and one 
ounce of cobalt chloride in 100 pounds 
of the salt and phenothiazine mixture. 
Lot II received a mineral mixture of 
nine parts salt and one part phenothi-
azine. Since the feeding of a mixture 
of salt and phenothiazine is a very 
common practice of sheep raisers in 
the corn belt, it seemed advisable to in-
clude the phenothiazine in this mix-
ture to ascertain whether the pheno-
thiazine and cobalt in combination 
had any toxic effects on the lambs. 
The results shown in Table 3 indi-
cate that the addition of cobalt to the 
ration of growing lambs in eastern 
South Dakota was of no advantage. 
There was a tendency for the la~bs 
receiving no cobalt to gain slightly 
faster than those receiving cobalt. The 
Jambs receiving no cobalt gained .42 
pounds per day compared with .40 
pounds per day for those receiving 
cobalt. 
Under the conditions found in 
South Dakota, which would apply to 
much of the corn belt, cobalt is not 
likely to cure all the trouble encoun-
tered in lamb feeding or lamb produc-
tion. Intelligent feeding, manage-
ment, and breeding are still the three 
keys to successful sheep production. 
Minerals will take the place of none of 
these. (Project 190, Animal Husband-
ry Department.) 
Table 3. June 7-August 22-76 days 
I Cobalt II 
Lot number Pheno-Salt Mix Pheno-Salt Mix 
Number lambs per lot ________________________________________ 15 
Initial weight _______ ________________________________________________ _54 .67 
Final weight ____________________________________________ __ ____________ 85 .33 
Average gain per lamb _____________________________________ .30.66 
Average Daily gain .. ------------------------------------------ . 403 
Mineral Mix consumed per day _______ ___ ____________ .043 
* * 
Mixed Hay Lowers Feed Costs 
17 
56.56 
88.59 
32.03 
.421 
.047 
Feeding ewes a ration of one-third alfalfa and two-thirds brome grass can 
give as good results as feeding straight alfalfa, at about 20 percent less cost. Re-
search workers at the South D akota Experiment Station found during the past 
3 years that this system of feeding provides a balanced ration over the entire pe-
riod and produces better results than the feeding of grass hay for 3 months, 
followed by straight alfalfa. One-half pound of corn was fed to both groups the 
last month of pregnancy. (Project 162, Animal Husbandry Department.) 
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Overproduct:ion . 
Threat:en·s Farm Income 
By R. 0. OLSON and GABRIEL LuNDY 
FARMERS must produce less wheat or have smaller incomes. If we 
continue to plant 83 million acres of 
wheat in the United States, and have 
an average yield of 16 bushels per 
planted acre ( about 1330 million bush-
els) market prices will drop; that is, 
unless the government pegs the price. 
The Reason 
and on July first of this year, we al-
ready had nearly 300 million bushels 
carryover. 
Can we sell 500 or 600 million bush-
els of wheat each year to other coun-
tries? Yes, but not at prices to cover 
cost of production. We got rid of al-
most that much annually during the 
war years by helping the countries 
that fought our enemies. But we can't 
Normally we use about 700 million afford to help these other countries in-
bushels of wheat within the country definitely. Neither can they afford to 
for all purposes. Of this only about buy that much wheat at our prices. In 
490 million bushels are used for food, fact, during the past 35 years our aver-
80 million for seed, and 130 million age yearly exports have been less than 
bushels for livestock feed. If only 700 170 million bushels. And in the years 
million bushels are used within the just before the war, we exported only 
country, 640 million bushels must 40 to 50 million bushels of wheat an-
either be exported or put into storage, nually. As our aid to other countries 
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end, and as these other countries, out 
of necessity, increase their own wheat 
production, the question must be 
faced: What can we do about the 
wheat surplus? 
What Can Be Done 
The solution is a difficult problem. 
Two alternatives are commonly of-
fered: (1) remove price supports, or at 
least lower the price support level, or 
(2) continue to support the price but 
reduce production. 
We have, of course, selected the lat-
ter. The Secretary of Agriculture has 
announced a U. S. acreage allotment 
for 1950 calling for 17 percent less 
wheat acreage than this year. The al-
lotment for South Dakota is 18 per 
cent below the 1949 acreage, which 
means the planted wheat acreage in 
South Dakota will be down about 
775,000 acres. The total United States 
wheat acreage will be reduced by 13 
million acres. This is expected to re-
duce wheat production by about 200 
million bushels.To the extent that this 
restriction results in reduced produc-
tion, the surplus accumulation will be 
retarded, and the taxpayer's burden of 
SUP.porting the price reduced, provid-
ed, of course, foreign production is not 
increased to offset this reduction. 
Shift in Acreage Difficult 
While an acreage reduction pro-
gram may help substantially in re-
ducing the surplus, it is not likely to 
be accomplished without some diffi-
culty. Shifting 775,000 acres away 
from wheat in this state is no simple 
task. In the eastern areas of the state, 
wheat makes up only a small part of 
the total cropland. Many other crops 
can be substituted without a loss in 
mcome. 
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The problem is more difficult in the 
western and central areas where the 
wheat acreage makes up a very large 
share of the total cropland. Here farm-
ers have fewer choices. In most of the 
western areas, at least, there is little 
question that much of the cropland 
should be returned to grass. 
More grassland will mean more 
livestock. When the farmer raises 
more livestock, he is taking land out 
of grain and putting it into grass, and 
at the same time he is cohserving his 
soil. As long as we have full employ-
ment and incomes stay up, meat con-
sumption will be high and expansion 
in livestock production justified. 
But regardless of the desirability of 
such a shift, there are serious obstacles 
in the way. Regrassing is slow, expen-
sive, and not always satisfactory. Dur-
ing the period when a stand of grass is 
being established, the rancher not only 
bears the direct costs of reseeding, but 
must also sacrifice all income from 
that land. This makes the shifting of 
plowland to grassland especially dis-
couraging to renters who often have 
no assurance that they will remain on 
the farm long enough to get the bene-
fits of the new rangeland. Owner-op-
erators who lack sufficient capital may 
also feel that they cannot afford to sac-
rifice income from this land during 
the p~riod required to get a stand of 
grass. 
While farmers in the central area 
have more crops to which to shift ·their 
wheat land, such shifts may still be 
difficult. Many of the farms in this re-
gion are organized for highly special-
ized and efficient wheat production. A 
shift to grass and feed crops will in-
volve major changes in organization, 
investment, and type of farming, 
which many will find hard to make. 
Nevertheless, such shifts toward more 
diversified production are dc.sirable 
adjustments to both the physical en-
vironment and the· economic condi-
tions. 
production from one crop to another. 
As long as we are interested in merely 
shifting land from the production of 
one commodity which is over abun-
dant to another for which there is suf-
ficient demand, acreage restrictions 
Why Restrictions Needed appear to work quite well. 
Acreage restrictions do interfere Problems of a Free Market 
with the farmer's freedom. Many ob- Now let us turn to an alternative 
ject to such "regimentation." But solution to the surplus problem. Let 
sensible people realize that these re- the price of wheat drop. That is, either 
strictions may be necessary if we are lower the price support level or re-
to expect the government to support move supports entirely. Those who 
prices. By supporting prices at artifi- recommend this solution believe that 
cial levels we have removed one of the the free market price is an automatic 
functions of price-that of equalizing regulator or equalizer of production 
production and consumption. If price and consumption. This is largely true. 
is not free to do this equalizing by Under a free moving market price, 
dropping in response to a surplus and surpluses would not pile up year after 
rising in response to a short supply, year. Lower prices would encourage 
something else must be used. Either consumption, and discourage exten- · 
we musl (I) destroy the surplus, (2) sive wheat planting. But that does not 
subsidize increa.sed consumption, or mean that these adjustments would be 
(3) restrict production. We have had made without cost. Indeed our farm 
some experience with each of these. programs and support prices have 
\Ve have been destroying large quan- come about as a result of our dissatis-
tities of surplus potatoes, but it has faction with the way price has per-
been a costly and wasteful program. formed its functions. Free market 
We have attempted to correct the sur- prices have moved up or down too far 
plus problem by increasing consump- and too late. The extremely low price 
tion through the· Food Stamp Plan of for hogs, for example, does not appear 
the late thirties and the School Lunch at the time of farrowing a bumper 
Program. Such programs are useful in crop of pigs, but after these pigs are 
improving the country's dietary stand- raised and coming on the market. By 
ards. It might be difficult and extreme- then it is too late to change production 
ly expensive, however, to increase con- plans. A much smaller price change 
sumption of wheat enough to elimin- would have been sufficient to shift pro-
ate the surplus now in prospect. duction had it occurred, or been 
Restrictions on production have also known, at breeding time instead of 
been tried before. Past experience has marketing time. It is this poor produc-
shown acreage restrictions to be inef- tion control performance of an unreg-
fective in reducing total agricultural ulated price which has caused farmers 
production, as we attempted to do to demand price protection. Return-
under the Agricultural Adjustment ing to a free market prices does not 
Act of the thirties. Acreage controls constitute a solution. It merely admits 
are, however, very useful in shifting an inability to solve the problem. 
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Protection Needed 
The need for protection from the 
unpredictable changes of market 
prices of farm products is as great 
today as ever. But, it must be recog-
nized that in supporting farm product 
prices in order to raise farm income, 
the government has an obligation also 
to take over the production and con-
sumption control of price in order to 
prevent maladjustments in supply and 
demand. Such public controls of price, 
production and consumption should 
not, however, place undue burdens on 
taxpayers nor on consumers. 
A price support program may sav.e 
farmers from financial hardship, but 
runs the danger of encouraging the 
production of surpluses rather than 
removing them. A price support pro-
gram without controls is almost cer-
tain to do this. A realistic program to 
support farmer's incomes, it seems, 
should adjust production in harmony 
with (1) the need for farm products 
and (2) the physical adaptation of our 
land. In addition, full industrial em-
ployment should be promoted as a 
means of assuring larger and more 
stable incomes for both farmers and 
consumers. (Project 150, Agricultural 
Economics Department.) 
CHANGES IN AGRICULTURAL PRODUCTION 
IN SOUTH DAKOTA 
A high demand for U.S. farm products during the war and postwar years, 
together with several years of above normal rainfall, have brought about im-
portant changes in our state's agricultural production. Wheat acreage has in-
creased nearly a million acres since before the war, and flax acreage is more 
than four times prewar. 
Spectacular changes have taken place in livestock production as well. The 
number of dairy cows has decreased by more than 20 percent, while the num-
ber of beef cattle has increased by more than 90 percent. Sheep numbers in the 
state have declined to about 56 percent of what they were before the war. 
These production changes in South Dakota show the shifts in production 
throughout the country. Harvested wheat acreage for the entire United States, 
for example, increased from about 56 million acres in 1940 to 75 million acres 
in 1949. 
WHEAT PRODUCTION AND PRICES 
South Dakota 
u. s. Harvested Season 
Production Acreage Yield Production Average Price Farm 
1,000 bu. 1,000 per Acre 1,000 bu. Cents Value $100 
1938 - ------------ 919,913 3,095 9.1 28,227 66 15,230 
1939 - - - --------·--·- 74 1,210 2,170 8.4 18, 158 61 12,652 
1940 ----------------------- 814 ,646 2,693 9.8 26,261 70 17,885 
1941 ----------- 941,970 2,864 12 .3 35,130 81 33,676 
1942 ------- --- - -- 969,381 2,630 17.2 45,274 97 48,530 
1943 - --------- 843,813 2,889 10.9 31,595 123 42,364 
1944 --------------------------- 1,060,111 3,058 12.7 38,847 141 54,322 
1945 - - ---------·------ 1,108,224 3,201 15.5 49,656 147 74,882 
1946 - ------- -- 1,153,046 3,588 14.8 53,197 172 104,798 
1947 --------- -- ------ 1,364,919 3,703 14.5 53,628 240 128,171 
1948 ----·-··-·------------- 1,288,406 3,848 13.1 50,391 215 102,977 
1949 --------------- --- 1,129,081 3,747 33,418 
S. D. Crop and Li'(estock Reporting Service , Agricultural Statistics, 1948, U. S. Department of Agriculture. 
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THOSE 'HOPPERS HATCH! 
By GERALD B. SPAWN 
THOSE SAME TILLAGE methods which the farmer uses every fall can play 
an important part in the control of 
crop-infesting grasshoppers. Tillage 
can be helpful in: 
(1) Reducing the Grasshopper 
Hatch 
Such treatment will pay dividends 
to the farmer if there is an average of 
one egg pod per square foot in the 
field. The tillage should be done late 
in the fall after all eggs have been laid. 
Deep plowing, 5 to 6 inches, gives 
the best results, but should be used 
with extreme caution in South Dako-
ta because of the soil blowing hazar~. 
Next in order of effectiveness are: 
discing ( various types), duck-foot 
type sub-surface cultivation, listing, 
and straight blade type sub-surface 
cultivation. Any type of tillage which 
disturbs the surface 2-inch layer of 
soil, in which the egg pods are con-
tained, if done at the proper time, will 
serve to reduce the number of grass-
hoppers which otherwise would 
hatch. 
(2) Concentration of Eggs 
The lesser migratory locust has a 
tendency to lay _its eggs in small grain 
stubble. To a lesser extent, other spe-
cies of grasshoppers will also show 
this tendency. The tillage of small 
grain stubble immediately following 
harvest will loosen the soil and kill the 
green vegetation which is used as food 
by the insects. In the treatment of 
stubble fields after harvest it is recom-
mended that a strip about 15 or 20 feet 
wide, upon which no early tillage is 
done, be left every 15 or 20 rods in the 
field. These strips will be suitable 
places for egg-laying within a sur-
rounding unsuitable area, and the 
grasshopper eggs will be concentrated 
in these strips. Either of two proced-
ures may now be followed: 
( 1) Late in the fall, after all eggs 
have been laid, the strips should be 
given a tillage treatment which will 
destroy a large percentage of the eggs. 
(2) If late tillage treatment is not 
given, then in the spring, when the 
eggs hatch, the strips should be treat-
ed with chlordan or toxaphene sprays 
or dusts, in amounts recommended by 
this station. This method of concen-
trating grasshopper eggs will greatly 
reduce the acreage to be chemically 
treated at hatching time. In this re-
spect the combination of tillage plus 
chemical control produces economical 
and effective results. (Entomology 
Department.) 
For further details in the use of tillage in the control of grasshoppers, the reader is referred to Bulletin 379. 
iii 
This issue of the Farm and Home Research quarterly 
marks another advance in the service rendered by the Ag-
ricultural Experiment Station of South Dakota State Col-
lege. Heretofore, the yearly research activities of the Ex-
periment Station have been published in an annual report, 
and, due to the fact that the Station operates on a fiscal year 
basis (July I to June 30), rpany of the results obtained h_ave been a year late in 
reaching the public. Farmers, homemakers, county agents, Smith-Hughes in-
structors, and agricultural leaders generally, as well as the local farm press have 
requested a method for more promptly disseminating the progress being made 
on the research activities. 
In organizing this new service, the plans call for the publishing of these 
research activities in four quarterly reports, each Quarterly discussing the 
research progress on farm and home problems that are most timely at that sea-
son of the year. At the close of the fiscal year, the four quarterly reports will be 
bound together for the larger Station Annual Report. Naturally, not all the 
projects can be included in the quarterly reports; therefor, as required by law, 
those that have not been included will be reported in an added section. 
At present, the trained scientists on the Experiment Station staff are con-
ducting research on 100 problems pertaining to farm, home and community 
welfare. Some of the more involved research work is conducted jointly by two 
or more scientists cooperating; some by cooperation with scientists in adjoining 
state experiment stations or with those in the Bureaus of the United States De-
partment of Agriculture. There are many other problems that need considera-
tion, but they can not be attacked until some of those now being investigated 
have been solved and research funds released for the newer ones, or until the 
Station can secure added funds and qualified scientists to attack them. 
Every member of the Experiment Station staff joins me in expressing to you 
our appreciation for the support accorded the research work of the Station at 
South Dakota State College and at the field stations located at Eureka, High-
more, Reed's Ranch, Cottonwood, Newell and Antelope Range. We trust that 
you will find the Quarterly an added service. 
Very truly yours, 
Director 
